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(57)  There is provided a suck back valve system in
which problems in the suck back function are resolved.
In a suck back system including an integral-type suck
back valve (SV) in which an on/off valve that performs
opening and closing operations by a first pneumatic ac-
tuator has a suck back function of preventing liquid drip-
ping by means of a diaphragm that moves with the closing
operation and a protective on/off valve (3) provided at

SUCK BACK VALVE SYSTEM AND ITS VALVE CLOSING OPERATION CONTROL METHOD

the upstream side adjacent to the integral-type suck back
valve (SV) as a measure against malfunction in the inte-
gral-type suck back valve (SV) and performing opening
and closing operations by a second pneumatic actuator,
an opening and closing control unit is provided that, dur-
ing the fully closing operation of the integral-type suck
back valve (SV), completes the fully closing operation of
the protective on/off valve (3) earlier than full closing of
the integral-type suck back valve (SV).
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Description
Technical Field

[0001] The present invention relates to a suck back
valve system and a valve-closing-operation control meth-
od for the same.

Background Art

[0002] In the related art, an on/off valve disposed in a
piping system that handles liquid, such as a chemical
solution, is provided with a separate suck-back only valve
alongside thereof to prevent liquid dripping (fluid drops)
from occurring during a fully closing operation. Such a
suck-back only valve operates in synchronization with
the closing operation of the on/off valve and can prevent
liquid dripping by sucking the liquid at an outlet side to a
suck back chamber side by operating a diaphragm in a
direction in which the volume of the suck back chamber
is increased (for example, refer to Patent Citation 1)
[0003] Moreover, because the on/off valve and the
suck back valve described above are separate from each
other, an integral-type suck back valve with a structure
in which both valves are integrated has been proposed
by the applicant with the aim of reducing the installation
space of the entire apparatus and solving the problem of
synchronizing the actuator etc.

Onthe other hand, a protective on/off valve is sometimes
disposed at the upstream side of the integral-type suck
back valve as a protective measure in the event that the
integral-type suck back valve malfunctions. For the suck
back valve system configured having both the integral-
type suck back valve and the protective on/off valve in
this manner, itis desirable to operate the protective on/off
valve provided as a measure against the malfunction of
the integral-type suck back valve at a position as close
as possible to the integral-type suck back valve with the
minimum time lag to minimize the fluid outflow in the
event that the integral-type suck back valve is not closed
(not operated).

Patent Citation 1: Japanese Unexamined Patent Appli-
cation, Publication No. 2002-316085

Disclosure of Invention

[0004] Inthesuckback system described above, when
the protective on/off valve is closed at an upstream po-
sition close to the integral-type suck back valve substan-
tially at the same time, liquid sometimes drips from the
integral-type suck back valve due to the influence of water
hammer. That is, the occurrence of problems in the suck
back function of the integral-type suck back valve has
been noted due to the protective on/off valve provided at
the upstream side of the integral-type on/off valve.

The present invention is made in consideration of the
above-described circumstances, and itis an object there-
of to provide a suck back valve system in which problems
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in the suck back function are resolved, as well as a valve-
closing-operation control method for the same.

[0005] The present invention adopts the following so-
lutions to solve the problems described above.

In a suck back system according to the presentinvention
including an integral-type suck back valve in which an
on/off valve that performs opening and closing operations
by a first pneumatic actuator has a suck back function of
preventing liquid dripping by means of a diaphragm that
moves with the closing operation and a protective on/off
valve provided at the upstream side adjacent to the inte-
gral-type suck back valve as a measure against malfunc-
tion in the integral-type suck back valve and performing
opening and closing operations by a second pneumatic
actuator, an opening and closing control unit is provided
that, during the fully closing operation of the integral-type
suck back valve, completes the fully closing operation of
the protective on/off valve earlier than full closing of the
integral-type suck back valve.

[0006] Suchasuckbackvalve systemis equipped with
the opening and closing control unit that, during the fully
closing operation of the integral-type suck back valve,
completes the fully closing operation of the protective
on/off valve earlier than full closing of the integral-type
suck back valve. This can therefore prevent the occur-
rence of water hammer from the integral-type suck back
valve that is fully closed later than the protective on/off
valve.

[0007] In a valve-closing-operation control method for
a suck back system according to the present invention,
the suck back system including an integral-type suck
back valve in which an on/off valve that performs opening
and closing operations by a first pneumatic actuator has
a suck back function of preventing liquid dripping by
means of a diaphragm that moves with the closing oper-
ation and a protective on/off valve provided at the up-
stream side adjacent to the integral-type suck back valve
as a measure against malfunction in the integral-type
suck back valve and performing opening and closing op-
erations by a second pneumatic actuator, during the fully
closing operation of the integral-type suck back valve,
the fully closing operation of the protective on/off valve
is completed earlier than full closing of the integral-type
suck back valve.

[0008] According to such a valve-closing-operation
control method for the suck back valve system, during
the fully closing operation of the integral-type suck back
valve, the valve closing operation is controlled so that
the fully closing operation of the protective on/off valve
is completed earlier than full closing of the integral-type
suck back valve. This can therefore prevent the occur-
rence of water hammer from the integral-type suck back
valve that is fully closed later than the protective on/off
valve.

[0009] According to the present invention described
above, during the fully closing operation of the integral-
type suck back valve, the fully closing operation of the
protective on/off valve is completed earlier than full clos-
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ing of the integral-type suck back valve. This can there-
fore prevent the occurrence of water hammer from the
integral-type suck back valve that is fully closed later than
the protective on/off valve, thereby resolving problems
in the suck back function caused by the water hammer.

Brief Description of Drawings
[0010]

[Fig. 1] Fig. 1 shows a time chart for a case in which
a protective on/off valve and an integral-type suck
back valve are closed, as an embodiment of a suck
back valve system and a valve-closing-operation
control method for the same according to the present
invention.

[Fig. 2] Fig. 2 is a diagram showing a configuration
example of the suck back system.

[Fig. 3] Fig. 3 is a diagram showing a configuration
example of the integral-type suck back valve, show-
ing a state in which the on/off valve is fully open.
[Fig. 4] Fig. 4 is a diagram showing a configuration
example of the integral-type suck back valve, show-
ing a state before the suck back function is activated,
with the on/off valve fully closed.

[Fig. 5] Fig. 5 is a diagram showing a configuration
example of the integral-type suck back valve, show-
ing a state in which the suck back function is activat-
ed from the state in Fig. 4.

[Fig. 6] Fig. 6 is a diagram showing a configuration
example in which the protective on/off valve and the
integral-type suck back valve are integrated.

Explanation of Reference:

[0011]

1: suck back valve system
3: protective on/off valve
5a, 5b:  solenoid valve

6a, 6b:  speed controller

10: on/off valve

11: valve element

12: valve main body

13: fluid inlet

13a: inlet channel

14: fluid outlet

14a: outlet channel

15: inner space

16: fluid channel

17: suck back chamber
18: seat portion

19: lower diaphragm

19a: base portion

20: coil spring

21: air exhaust channel
22: valve element shaft portion
30: actuator
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31: piston

32: actuator main body

33: cylindrical portion

34, 35:  air-pressure supply port
36: plug

37: coil spring

38: handle

39: screw shaft

39a: end portion

40: coil-spring installation space
41: through-hole

50: shaft unit

51: piston shaft portion

52: loosely engaged shaft portion
52a: lower end surface

53: air exhaust passage

54: loosely engaging portion
60: diaphragm

61: base portion

62: bellows

63: diaphragm main body
64: outer edge portion

70: channel

71: common base

Best Mode for Carrying Out the Invention

[0012] An embodiment of a suck back valve system
and a valve-closing-operation control method for the
same according to the presentinvention will be described
hereinbelow based on the drawings.

A suck back system 1 shown in Fig. 2 is provided in a
piping channel or the like through which a chemical so-
lution flows in the form of a fluid. In this suck back system
1, a pipe 2 through which the chemical solution flows is
provided with a protective on/off valve 3 and an integral-
type suck back valve SV in this order from the upstream
side. Accordingly, when the integral-type suck back valve
SV is fully closed, no liquid drips from an outlet end 2a
of the pipe 2 at the downstream side of the integral-type
suck back valve SV.

[0013] The protective on/off valve 3 is a pneumatic
valve that is actuated by a pneumatic actuator 3a provid-
ed at the top. The protective on/off valve 3 is provided
adjacent to the suck back valve SV in the vicinity of the
upstream side as a measure against malfunction of the
integral-type suck back valve SV, that is, as a safeguard
in the event that the integral-type suck back valve SV is
not completely closed or the like.

The pneumatic actuator 3a operates by receiving, at a
piston, a supply of air pressure that is adjusted to a pre-
determined pressure from a pneumatic pipe 4 connected
to an air supply source (not shown) and can open and
close a valve element in response to turning the air pres-
sure ON/OFF.

[0014] The pneumatic pipe 4 is branched into a pneu-
matic pipe 4a connected to the pneumatic actuator 3a of
the protective on/off valve 3 and a pneumatic pipe 4b
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connected to a pneumatic actuator 30 of the integral-type
suck back valve SV, to be described later. The pneumatic
pipes 4a and 4b are provided with solenoid valves 5a
and 5b and speed controllers 6a and 6b, respectively.
[0015] The solenoid valves 5a and 5b are on/off valves
that turn on/off the supply of air pressure. In this case,
three-way valves are adopted as the solenoid valves 5a
and 5b to exhaust the air pressure at the pneumatic ac-
tuators 3a and 30 when the supply of air pressure is
turned off.

The speed controllers 6a and 6b have a flow-rate adjust-
ing function for the air pressure supplied to the pneumatic
actuators 3a and 30. Accordingly, by changing the set-
tings of the speed controllers 6a and 6b, the timing at
which the pneumatic actuators 3a and 30 are actuated,
that is, the timing at which the protective on/off valve 3
and the integral-type suck back valve SV open and close,
can be adjusted. The speed controllers 6a and 6b used
here are of a meter-out type.

A control unit 7 performs opening/closing control etc. of
the solenoid valves 5a and 5b.

[0016] The integral-type suck back valve SV is config-
ured as shown in Figs. 3 to 5, for example.

The suck back valve SV shown in the drawings is dis-
posed in a channel through which liquid, such as a chem-
ical solution, flows and is configured such that an on/off
valve 10 having a suck back function for preventing the
liquid from dripping at a fully closed position and the ac-
tuator 30 for an opening/closing operation are integrated.
That is, the suck back valve SV is configured such that
a piston 31 of the actuator 30 that receives air pressure
for operating the actuator and a valve element 11 that
performs an opening/closing operation for the on/off
valve 10 are connected with a shaft unit 50 and such that
the on/off valve 10 that performs the opening/closing op-
eration by means of air pressure has the suck back func-
tion.

For the illustrated suck back valve SV, Fig. 3 shows a
state in which the on/off valve 10 is fully open, Fig. 4
shows a state before the suck back function is activated,
with the on/off valve 10 fully closed, and Fig. 5 shows a
state in which the suck back function is activated from
the state shown in Fig. 4.

[0017] The basic configuration of the on/off valve 10
is as follows: a valve main body (casing) 12 has a fluid
inlet 13 and a fluid outlet 14; and the valve element 11
that opens and closes a fluid channel 16 is disposed in
aninner space 15 of the valve main body 12. A suck back
chamber 17 that communicates with the inner space 15
through the fluid channel 16 is formed above the fluid
channel 16. The suck back chamber 17 is a space serving
as part of a channel (hereinafter, referred to as "in-valve
channel") through which the liquid flows in the on/off valve
10 and in which part of the shaft unit 50 connected to the
valve element 11 is disposed. This suck back chamber
17 is also a space that achieves the suck back function
by increasing in volume by moving a diaphragm 60, to
be described later.
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The fluid inlet 13 communicates with the inner space 15
through an inlet channel 13a, and the fluid outlet 14 com-
municates with the suck back chamber 17 through an
outlet channel 14a.

[0018] The valve element 11 described above is oper-
atively connected to the actuator 30, to be described later,
and moves up and down in the inner space 15 together
with the piston 31 and the shaft unit 50 to thereby open
and close the fluid channel 16 formed in the on/off valve
10. The upper end of the inner space 15, in other words,
the inlet of the fluid channel 16 is provided with a seat
portion 18. When the valve element 11 moves upward
to come into close contact with the seat portion 18, the
on/off valve 10 closes the fluid channel 16, and when the
valve element 11 moves downward to come away from
the seat portion 18, the on/off valve 10 opens the fluid
channel 16.

[0019] The in-valve channel formed in the on/off valve
10 is arranged in the fluid inlet 13, the inlet channel 13a,
the inner space 15, the fluid channel 16, the suck back
chamber 17, the outlet channel 14a, and the fluid outlet
14 in this order in the flow direction in the on/off valve 10.
In the illustrated on/off valve 10, reference numeral 19 in
the drawings denotes a lower diaphragm whose base
portion 19a is connected to the lower part of the valve
element 11, reference numeral 20 denotes a coil spring
that urges the base portion 19a upward, and reference
numeral 21 denotes an air exhaust channel. In addition,
since the lower part of the valve element 11 is reduced
in size to have a small diameter, the lower diaphragm 19
can be reduced in diameter.

[0020] The actuator 30 has the piston 31 disposed in
a cylindrical portion 33 of the inner space formed in an
actuator main body 32 and supplies air pressure to one
side of the cylindrical portion 33, separated by the piston
31, to open and close the on/off valve 10. In the config-
uration example shown in the drawings, the actuator
main body 32 is provided with two air-pressure supply
ports 34 and 35, one of which can be selected for use.
In this case, the air-pressure supply port 34 disposed at
the top supplies air pressure to the top surface side of
the piston 31 that slides in the cylindrical portion 33 in
the axial direction, and the air-pressure supply port 35
disposed at the bottom supplies air pressure to the lower
surface side of the piston 31 that slides in the cylindrical
portion 33 in the axial direction.

In the example shown in the drawings, the air pressure
is supplied through the upper air-pressure supply port
34, and the lower air-pressure supply port 35 is closed
by a plug 36.

[0021] The piston 31 described above is constantly
subjected to upward urging from coil springs 37 (in the
direction in which the valve element 11 is closed), and
thus, the on/off valve 10 shown in the drawings is of a
normally closed type that is constantly closed in a state
without any supply of air pressure. That is, the valve el-
ement 11 is in a constantly closed state due to the urging
of the coil springs 37; however, when air pressure is sup-
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plied through the air-pressure supply port 34 to push the
piston 31 downward, the valve element 11 connected
thereto with the shaft unit 50 is pushed down by over-
coming the urging of the coil springs 20 and 37. As a
result, the valve element 11 comes apart from the seat
portion 18 into an open state.

In addition, when the supply of air pressure through the
air-pressure supply port 34 is stopped, the downward
pressing force by the piston 31 is eliminated, and there-
fore, the valve element 11 comes into close contact with
the seat portion 18 by receiving the urging of the coil
springs 20 and 37 into a closed state.

[0022] For the suck back function described later, the
actuator 30 described above has suck-back-level adjust-
ing means for controlling the amount of axial movement
of the shaft unit 50 on the piston 31 side. The suck-back-
level adjusting means is a screw shaft 39 that moves in
the axial direction by operating a handle 38 to allow ad-
justment of the amount of projection of an end portion
39a into the cylindrical portion 33. That is, increasing the
amount of projection of the end portion 39a into the cy-
lindrical portion 33 decreases the range in which the pis-
ton 31 can rise (piston stroke); therefore, a suck back
level (a change in the volume of the suck back chamber
17) that is determined by the amount of movement (the
amount of deformation) of a diaphragm 60, described
later, is also decreased.

Reference numeral 40 in the drawings denotes a coil
spring installation space, which is used as necessary,
such as when the actuation method of the on/off valve
10 or the actuator 30 (normally closed or normally open)
is selected and changed.

[0023] Subsequently, the shaft unit 50, which is a
member connecting the piston 31 and the valve element
11 and opening and closing the valve element 11 of the
on/off valve 10 by the operation of the actuator 30, will
be described.

The shaft unit 50 includes a piston shaft portion 51 pro-
vided at the lower surface side of the piston 31 and a
valve element shaft portion 22 provide at the upper part
of the valve element 11. A loosely engaged shaft portion
52 is screwed into an axial center position of the piston
shaft portion 51 so as to project downward from the lower
surface. The loosely engaged shaft portion 52 has an air
exhaust channel 53 that communicates from a lower end
surface 52a through the axial center position to a shaft-
side surface. The air exhaust channel 53 serves as a
channel for the air in a loosely engaging portion 54 nar-
rowed by the loosely engaged shaft portion 52 to flow
out therethrough to smoothly operate the suck back func-
tion, described later. The air that has flowed out to the
exterior of the loosely engaging portion 54 through the
air exhaust channel 53 flows out to the atmosphere
through a through-hole 41 provided in the actuator main
body 32.

[0024] A base portion 61 of the diaphragm 60 is con-
nected to the upper surface of the valve element shaft
portion 22 by screwing. The base portion 61 is integrally
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provided with a bellows 62 that covers the circumference
of the above-described loosely engaged shaft portion 52,
and furthermore, the upper end of the bellows 62 is pro-
vided with an upper-end base portion 63a engaged with
the loosely engaged shaft portion 52. The upper-end
base portion 63a is engaged with the loosely engaged
shaft portion 52 by means of the corresponding protru-
sions and depressions so as to integrally move in the
axial direction.

The upper-end base portion 63a is integrally provided
with a diaphragm main body 63 extending in the horizon-
tal direction. Furthermore, the outer circumference of the
diaphragm main body 63 is provided with an outer edge
portion 64 clamped and fixed between the on/off valve
10 and the actuator 30. Accordingly, the diaphragm main
body 63 covers the upper part of the suck valve chamber
17 to separate it from the actuator 30 side, and the dia-
phragm main body 63 operates together with the loosely
engaged shaft portion 52.

[0025] Furthermore, the loosely engaging portion 54
that allows the loosely engaged shaft portion 52 to move
in the axial direction is formed inside the bellows 62 on
the upper surface side of the base portion 61. Accord-
ingly, the loosely engaging portion 54 is provided closer
to the actuator 30 side than to the diaphragm 60, and the
fluid flowing in the on/off valve 10 is completely separated
from the driving section of the actuator 30 by the dia-
phragm 60. That is, the diaphragm 60 is installed so as
to separate the suck back chamber 17 at the on/off valve
10 side and the actuator 30 from each other, and the
loosely engaged shaft portion 52 of the actuator 30 is
configured to operate in a region that does not contact
the fluid, such as a chemical solution.

[0026] Thus,the suck backvalve SV is configured such
that the suck back chamber 17 formed in the in-valve
channel of the on/off valve 10 and the actuator 30 that
operates the piston 11 are separated from each other by
the diaphragm 60 connected to the shaft unit 50 and ac-
tuated together therewith. The shaft unit 50 is divided
into a valve-element-side shaft portion constituted of the
valve element shaft portion 22 and a piston-side shaft
unit constituted of the piston shaft portion 51 and the
loosely engaged shaft portion 52, and the loosely en-
gaged shaft portion 52 of the piston-side shaft unit is
loosely engaged with the base portion 61 of the dia-
phragm 60 that is integrally connected to the valve ele-
ment side shaft 22 to allow independent axial operation.
[0027] Accordingly, when closing the valve element
11, a two-step operation is performed, that is, a valve
closing operation step in which the shaft unit 50 moves
to the fully closed position of the valve element 11 to-
gether with the piston 11 and the diaphragm 60 and a
suck back operation step in which the piston shaft portion
51 and the loosely engaged shaft portion 52 of the piston
side shaft unit move together with the piston 31 and the
diaphragm main body 61 of the diaphragm 60 to increase
the volume of the suck back chamber 17.

[0028] More specifically, since the suck back valve SV
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in the fully open state shown in Fig. 3 loses the downward
pressure due to the piston 31 by stopping the supply of
air pressure to the air-pressure supply port 34, the valve
element 11 is pushed up together with the piston and the
shaft unit 50 due to the urging of the coil springs 20 and
37. As aresult, as shown in Fig. 4, the valve element 11
comes into close contact with the seat portion 18 to close
the fluid channel 16, so that the on/off valve 10 comes
into the fully closed state to complete the valve closing
operation step of the valve element 11. In this step, since
the lower end surface 52a of the loosely engaged shaft
portion 5 is in close contact with the base portion 61 of
the diaphragm 60 as in the fully open state in Fig. 3 de-
scribed above, the suck back function is not activated.
[0029] After completion of the above-described valve
closing operation step, the valve element 11 is secured
to the seat portion 18 to be prevented from rising more,
and therefore, the loosely engaged shaft portion 52
moves away from the base portion 60 and rises together
with the piston 31 and the shaft unit 50. As a result, the
upper-end base portion 63a of the diaphragm main body
63 is raised together with the loosely engaged shaft por-
tion 52, so that the diaphragm main body 63 is deformed
to increase the volume of the suck back chamber 17, as
shown in Fig. 5. When the piston 31 returns to the upper
end portion of the actuator main body 32, the increase
in the volume of the suck back chamber 17 ends, thus
completing the suck back operation step. When the vol-
ume of the suck back chamber 17 is increased in this
way, in the in-valve channel of the on/off valve 10 isolated
by the closing of the valve element 11, the fluid remaining
at the downstream side of the valve element 11 is sucked
to the suck back chamber 17 side, thereby allowing liquid
dripping to be prevented.

[0030] If the amount of projection of the screw shaft
39a is changed by operating the handle 38, the position
towhich the piston 31 rises and returns is changed, which
also changes the stroke of the loosely engaged shaft
portion 52 and the amount of deformation of the dia-
phragm main body 63. Accordingly, the amount of
change (suck back level) of the volume of the suck back
chamber 17, which increases in accordance with the de-
formation of the diaphragm main body 17, can be adjust-
ed.

[0031] Thus, with the suck back valve SV described
above, the opening and closing operation of the on/off
valve 10 and the suck back function using the diaphragm
60 can be performed by one actuator 30. Thatis, because
the suck back valve SV in which the on/off valve 10 has
the suck back function is provided, the suck back valve
SV in which the function of the on/off valve and the suck
back function are integrated can not only reduce the in-
stallation space but also solve the problem of synchro-
nization of the actuator.

[0032] Furthermore, the loosely engaging portion 54
that performs the suck back operation is configured such
that the shaft portion 52 that achieves the operation of
the suck back function is separated by the bellows 62 so
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as not to come into contact with the fluid flowing through
the in-valve channel, which therefore prevents the han-
dled liquid, such as a chemical solution, from attaching
to the loosely engaging portion. Accordingly, this pro-
vides a suck back valve SV in which the occurrence of
malfunction of the suck back function is prevented and
which has high reliability.

[0033] As described above, in the suck back system 1
including an integral-type suck back valve SV in which
an on/off valve 10 that performs opening and closing op-
erations by a first pneumatic actuator 30 has a suck back
function for preventing liquid dripping by means of a di-
aphragm 60 that moves with the closing operation and a
protective on/off valve 3 provided at the upstream side
adjacent to the integral-type suck back valve SV as a
measure against malfunction in the integral-type suck
back valve SV and performing opening and closing op-
erations by a second pneumatic actuator 3a, the suck
back system 1 includes an opening and closing control
unit that, during the fully closing operation of the integral-
type suck back valve SV, completes the fully closing op-
eration of the protective on/off valve 3 earlier than full
closing of the integral-type suck back valve SV.

[0034] The openingand closing control unitin this case
includes the control unit (CPU) 7 that opens and closes
the solenoid valves 5a and 5b at the same time and the
speed controllers 6a and 6b that have a flow-rate adjust-
ing function for air pressure to be supplied to the pneu-
matic actuators 3a and 30. Thus, by setting the speed
controllers 6a and 6b different, the timing at which the
pneumatic actuators 3a and 30 operate, that is, the timing
at which the protective on/off valve 3 and the integral-
type suck back valve SV open and close, can be adjusted.
[0035] Fig. 1 shows a time chart of a case in which the
protective on/off valve 3 and the integral-type suck back
valve SV that constitute the suck back valve system 1
perform the closing operation.

According to this drawing, when the opening and closing
operations of the solenoid valves 5a and 5b are started
by the control unit 7 at the same time, the speed control-
lers 6a and 6b with different settings are activated to fully
close the protective on/off valve 3 earlier by time At. That
is, when the closing operation of closing the solenoid
valves 5a and 5b to discharge air pressure from the pneu-
matic actuators 3a and 30 is performed, the air pressure
flows through the speed controllers 6a and 6b; therefore,
a time difference will occur between the protective on/off
valve 3 and the on/off valve 10 of the integral-type suck
back valve SV by the time the fully closing operation is
completed.

[0036] Accordingly, during the fully closing operation
of the integral-type suck back valve SV, completing the
fully closing operation of the protective on/off valve 3 ear-
lier than full closing of the integral-type suck back valve
SV by the opening and closing control unit can prevent
generation of water hammer from the integral-type suck
back valve SV that is fully closed later than the protective
on/off valve 3. That is, since the protective on/off valve
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3 is fully closed earlier than full closing of the on/off valve
10 of the integral-type suck back valve SV, the flow of
the chemical solution has already been interrupted at the
upstream side of the on/off valve 10, and thus, no water
hammer occurs at the on/off valve 10 side.

[0037] Thus, the prevention of water hammer in the
integral-type suck back valve SV that is fully closed later
than the protective on/off valve 3 by the valve-closing-
operation control method that completes the fully closing
operation of the protective on/off valve 3 earlier than full
closing of the integral-type suck back valve SV during
the fully closing operation of the integral-type suck back
valve SV eliminates excessive actuation of the dia-
phragm 60, which is influenced by water hammer, there-
by preventing liquid dripping from the outlet end 2a of the
pipe 2.

That s, the fully closing operation of the protective on/off
valve 3 is completed earlier than full closing of the inte-
gral-type suck back valve SV during the fully closing op-
eration of the integral-type suck back valve SV. This can
therefore prevent the occurrence of water hammer from
the integral-type suck back valve SV that is fully closed
later than the protective on/off valve 3, thereby resolving
problems in the suck back function, namely, liquid drip-
ping occurring due to the water hammer.

[0038] In the above-described embodiment, the suck
back valve system 1 is constituted of the protective on/off
valve 3 and the integral-type suck back valve SV which
are separate from each other; alternatively, both valves
may be integrated (unified) to achieve size reduction, as
shown in Fig. 6, for example. In this case, the protective
on/off valve 3 and the integral-type suck back valve SV
are integrated by being mounted to a common base 71
in which a channel 70 corresponding to the pipe 2 is
formed. Reference numeral 3b in the drawing denotes
the valve element of the protective on/off valve 3.

The present invention is not limited to the above-de-
scribed embodiments, and various modifications can be
made without departing from the spirit of the present in-
vention.

Claims

1. A suck back system including an integral-type suck
back valve in which an on/off valve that performs
opening and closing operations by a first pneumatic
actuator has a suck back function of preventing liquid
dripping by means of a diaphragm that moves with
the closing operation and a protective on/off valve
provided at the upstream side adjacent to the inte-
gral-type suck back valve as a measure against mal-
function in the integral-type suck back valve and per-
forming opening and closing operations by a second
pneumatic actuator, the suck back system compris-

ing:

an opening and closing control unit that, during
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the fully closing operation of the integral-type
suck back valve, completes the fully closing op-
eration of the protective on/off valve earlier than
full closing of the integral-type suck back valve.

A valve-closing-operation control method for a suck
back system including an integral-type suck back
valve in which an on/off valve that performs opening
and closing operations by a first pneumatic actuator
has a suck back function of preventing liquid dripping
by means of a diaphragm that moves with the closing
operation and a protective on/off valve provided at
the upstream side adjacent to the integral-type suck
back valve as a measure against malfunction in the
integral-type suck back valve and performing open-
ing and closing operations by a second pneumatic
actuator, wherein

during the fully closing operation of the integral-type
suck back valve, the fully closing operation of the
protective on/off valve is completed earlier than full
closing of the integral-type suck back valve.
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FIG. 5
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